Differential effect of membrane depolarization on levels of tyrosine hydroxylase and dopamine beta-hydroxylase mRNAs in PC12 pheochromocytoma cells.
Membrane depolarization has been widely used to elucidate the response of the nervous system to prolonged neuronal activity or stress. We studied the effect of treating PC12 cells with membrane depolarizing stimuli, 50 mM KCl, or 150 microM veratridine, and the subsequent changes in the mRNA levels of the catecholamine biosynthetic enzymes, tyrosine hydroxylase (TH) and dopamine beta-hydroxylase (DBH). TH mRNA levels were found to increase 2- to 5-fold after continuous treatment for 1-12 h with 50 mM KCl. Depolarization with 150 microM veratridine had a similar effect on TH mRNA. In contrast, DBH mRNA levels were unchanged by either KCl or veratridine treatment. The role of calcium in the increase of TH mRNA levels elicited by depolarization was examined. The increase in TH mRNA was inhibited by the chelation of calcium with 3 mM EGTA. However, in contrast to their effect on phosphorylation of TH elicited by acute depolarization, the calcium channel blockers, nitrendipine and verapamil, and the calmodulin antagonists, W7 and trifluoperazine, did not prevent the increase in TH mRNA levels subsequent to several hours exposure to depolarizing stimuli. The calcium ionophore, A23187, alone was unable to induce TH mRNA levels. Thus, the increase in TH mRNA elicited by depolarization is mediated differently than the acute phosphorylation of the enzyme.